Modeling TCR signaling complex formation in positive selection.
T cell receptor signaling in the thymus can result in positive selection, and hence progressive maturation to the CD4(+)8(-) or CD4(-)8(+) stage, or induction of apoptosis by negative selection. Although it is poorly understood how TCR ligation at the CD4(+)8(+) stage can lead to such different cell fates, it is thought that the strength of signal may play a role in determining the outcome of TCR signaling. In this study, we have characterized the formation of an active signaling complex in thymocytes undergoing positive selection as a result of interaction with thymic epithelial cells. Although this signaling complex involves redistribution of cell surface and intracellular molecules, reminiscent of that observed in T cell activation, accumulation of GM1-containing lipid rafts was not observed. However, enforced expression of the costimulatory molecule CD80 on thymic epithelium induced GM1 polarization in thymocytes, and was accompanied by reduced positive selection and increased apoptosis. We suggest that the presence or absence of CD80 costimulation influences the outcome of TCR signaling in CD4(+)8(+) thymocytes through differential lipid raft recruitment, thus determining overall signal strength and influencing developmental cell fate.